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in (18) their reciprocal values.   Each of the planes of symmetry intersects the ray surface in a circle and an ellipse.
Hence, in order to apply the geometrical construction given in § 6 to this case, it is necessary to start from the surface [cf- (30)]
i.e. from an ellipsoid whose axes are a, b, c. The velocities $ of the ray in a direction tit, it, \> are given by the principal axes pl and p.2 of that ellipse which is cut from the ellipsoid by a plane perpendicular to the ray.
In this case also there must be two directions, 5tt and 5(a, for which the two roots S32 of the quadratic equation (53') are the same. These directions are obtained from the equations for the optic axes, namely, (26') and (26"), by substituting in them for all lengths the reciprocal values. Thus
m= ±         --------- ,    n = o,
or
(54)
These two directions are called the ray axes.
The ray surface can be looked upon as that surface at which the light disturbance originating in a point P has arrived at the end of unit time. For this reason it is commonly called the wave surface.
If, in accordance with Huygens' principle, the separate points P of a wave front are looked upon as centres of disturbance and if the wave surfaces are constructed about these points, the envelope of these surfaces represents the wave front at the end of unit time (cf. page 159). According to this construe-stals the ordinary wave is more strongly refracted than the extraordinary. Quartz is positively, calc-spar negatively, uniaxial.
